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Table 42,1? Genetic disorders causing male infertility. 
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Y chromosome microdeletions 
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Jisorde rs of androgen synthesis 
Leydig cell hypoplasia, aplasia 
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17P-hydroxy-steroid dehydrogenase deficiency r- f f-fi, H$J) 1 
3P-hydroxy-steroid dehydrogenase deficiency L J 

5-a reductase deficiency CSol ftcL-) 

Disorders of androgen action 

Androgen insensitivity syndrome (AR mutation) 

Othef androgen disorders 
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’Persistent Mullerian duct syndrome 
Cryptorchidism 
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Colour Doppler tiltrasound of the scrotum 
can detect a varicocele in around 20% to 30% 
of infertile males. This part of the 
investigation should also be performed in a 
standing position. Accepted ultrasound criteria 
for the diagnosis of a varicocele is a venous 
diameter >3 i^tij with or without Valsalva 
maneuver, an i ncrease of venous diameter 
during Valsalva maneuver, and v enous bloo cr 3 -^ 
flow reversal (reflux) for >2 seconds. 


. On t he basis of the amount of reflux 
present, varicocele s can be graded as follows : 

- Grade 1, slight reflux (<2 seconds) during 
Valsalva 

- Grade II, reflux (>2 seconds) during 
Valsalva, but no continuous reflux during the 
maneuver ~ 

■- .Grade III, reflux at rest during normal 
respiration or continuously during the entire 
Valsalva mane/uver 
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NB: the open diagnostic biopsy has several limitations. For one, it is invasive. 
Second, it only provides information on the area that is biopsied and tells us 
nothing 5 about sjicrm production in the rest of the testis. i nird, how dinicians reau 
the biopsies varies widely, making the interpretation unclear, a fact that does not 

help the patient 


2- Percutaneous needle biopsy: 


A- Testicular Fine Needle Aspiration (TFNA) 

- Technique: using a small butterfly needle attached to a syringe, may also be used to 
harvest spermatozoa for ICSI, especially in men with OA. 
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1- Does not require surgical equipment and experience. 

2- Less risky and painful than open biopsy 

3- Can be performed in an outpatient setting under local anaesthesia. 1 

4- A correlation of 88.5% between fine needle biopsies and normal histology— 

in different patient groups. . 

5- FNA may also be helpful in the diagnosis of small testicular lesions. It is, 

however, unclear if FNA can also accurately detect CIS of the testis. 

6- Very successful in severe hypospermatogenesis i 


- Disadvantage: 
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1- Associated with a lower sperm retrieval rate in men with NOA compared to 
open biopsy techniques. 


2- Cryopreservation is not appropriate for spc-ms obtained by it due ie very 
low number and grater blood contamination.. 


3- Doesn’t allow histologic examination (so of limited value in diagnosis of 

CIS). 

- Complications, (rare) :■ testicular hematocele, hematoma, epididymal trauma (as it is 
a blind technique). 


. Until standards for the evaluation of aspirated material are well established, 
open testis biopsy is the diagnostic procedure erf choice. Fresh unfixed testis biopsy , 
materials should be examined in the operating room to determine sperm are presented 
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B- Percutaneous testicular biopsy : 7 -p*' adt-ty# 

Percutaneous testis biopsy usin^a Tru-Cut type of devise has been performed 
as an office procedure under(lorafjinesthesi^. It has been used fo evaluation of both 
histology and cytology. This blind biopsy procedure, could result in unintentional 
injury to either the epididymis or testicular artery coursing under the surface of the 
tunica albuginia. In additiona, we have often found drat sepcimens obtained in this 
way often contain onl y three to six tubules with poorly preserved architecture. 
Specimens obtained in this way can be used to extract sperm for ICSI in case of 
obsteruction 
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Technique 

TESE-either as a single extraction (single 
TESE) or fis multiple extractions from 
different areas of the testis surface (multiple 
TESE)-may be perfonned under a local 
anesthetic using one of the following 
techniques: 


[Q Cc^ykk le±h -erf^Sot^. e g a f 0 /) 
[/]. Modern Pc/iP^m. ■ 


^JBxposingth^esticle^ompleteiy^ along with 
sc^taf^xj^faeon^ca^^f^iTsp'ected OA, to 
evaluate the presence of dilated epididymal 
tubules and the possibility of surgical re¬ 
canalization (tubulovasostomy) to be 
performed at the same time; 
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Using the. "window" technique, U., 
performing a very-small longitudinal or 
transversal incision of the scrotum. 

In both cases the surgical steps are: 
opening the tunica vaginalis, performing a 
transverse albuginectomy of about 5 lo 1 
mm forcing out and excising a small quanti^ 
of testicular tissue, controlling hemostasis 
(bleeding mainly comes from the sub- 
albugineal tiny vessels), closing die 
albuginectomy, the tunica vagmahs, the 
dartos, and the skin. 


Avoiding touching the testis surface with 
gauze and infusing 1.5 mg of betamethasone 
solution 'inside the vaginal cavity, while, 
ending its reconstruction, prevents adhesions 
with the albuginea from forming, making 
repetition of the procedure or subsequent 
surgical re-canalization easier. 

Biological preparation of the removed 
tissue is the same as for Micro TESE. 
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The retrieval of testicular spermatozoa in 
peases of NOA is significantly better- 
a quantitatively and qualitatively-with TESB 
than with TeFNA. TESE « rfie recommended 
. procedure to retrieve spermatozoa in NOA 
| patients , yielding sperm for ICSI in 52.2% 
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compared to 23.0% by TeFNA. [n those 
patients a high sperm recovery rate is achieved 
even when repeating TESE, Multiple TESE 
would appear to improve the success rate 
compared 

to single TESE (52.5%). 

Complications 

The very rare complications of TESE are 
those common to any small surgical 
procedure: infection and bleeding with scrotal 
hematomas that rarely require surgical 
drainage. In cases of NQA patients with;very 
small testes, testosterone deficiency following 
surgery must be considered. 

a Micro-dissectidii~df testicular tissue (M icro 
\TESE) i ~ 

Introduction and indications 

In'‘■an effort to increase the chances of 
finding islands of spermatogenesis in sampled 
tissue, micro-dissection of testicular tissue 
(MicroTE SE) was d p/ised^Afhis techniques, 
involving Qigdc^Iike opening) of the testis 
followed by a careful search fur suitable 
tubules using an ]operating microscope| allows 
the surgeon to recover sperms in some 
"difficult" cases of NO A. 

Technique ^ 

MicroTESE involves "biva lve" ope ning 
of the testicle by means of -an (equatorial or 
longitudinal incision under general or spinal 
anesthesia and removal of single tubules 
observed to have the largest diameter under an 
operating microscope or, in, the absence of 
larger tubules, of those closest to vessels and 
at different depths in the pulp (testicul ar 
n tapping), 

The surgical steps are as follows: 

1. An equatorial incision i$ performed under 
|[ general anesthesia) along three-fourths of the 
' circumference. A relatively avascular 
albugineal line is selected for this purpose. 

I Micro-coagulation of the few bleeding sub- 
1 albugineal vessels is performed by a bipolar 
thermal device. 

| 2. [Testicular lobules are) carefully separated. 

Individual seminiferous tubules are then 
extracted from either side. About 30 testicular 
| draws are usually obtained from each testi s. 
Micro-dissection is; performed with 18 x to 
24x optical magnification. 
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3. At the end, testicular pulp is gently 
compressed by gauze for 2 1 to ensure 
hemostasis. The tunica albuginea is then 
closed with a Vicryl 5-0 continuous suture, 
followed by closure of the tunica vaginalis and 
infusion of a corticosteroid solution inside its 
cavity, and by dartos skin closing. 

The fragments of testicular tissue (TESE) 
or extracted tubules (MicroTESE) are put into 
i. Petri dish, in 2 mL HTF mediu m) Careful 
fragmentation of the tubules bytiny scissors is 
performed, and the fluid is passed through a 
24-G angiocatheter several times, until a 
cloudy suspension is obtained. At the end, the 
fluid is microscopically examined to detect 
spermatozoa and other germ cells. 

Results fjv ( 

MicroTESE may increase positive 
retrievals in NO A subjects (54-63.4.%), and a 
revious failure with TESE does not exclude a 
successful MicroTESE. In fact, successful 
MicroTESE retrievals were reported even in 
the worst histological conditions, such as 
Sertoli cell-only syndrome (SCOS). Compared 
with TESE, MicroTESE was reported to 
achieve higher success rates (54.6% versus 
35.7% in a meta-analysis) and had 
significantly more effective results in patients 
with high follicle stimulating hormone (FSH) 
levels; therefore, at least in these patients 
MicroTESE should be the preferred choice. 

Complications 

With MicroTESE, less testicular tissue is 
removed, thus greatly reducing the risk of 
endocrine deprivation. Moreover, there appear 
to be significantly fewer vascular com¬ 
plications than with TESE; at six-month 
ultrasound follow-up no parenchymal or 
vascularization abnormalities were reported. 

Predictive factors of sperm retrieval iiy s 
nonobstructive azoospermia --—— 

. The only good predictor of successful 
retrieval is testicular histology, which is 
unfortunately the least useful predictor for 
clinicians, since the histological sample is 
usually obtained at the same time as TESE. 

No clear relation was found between 
successful sperm retrieval and serum FSH 
levels or serum inhibin-B levels or .testicular 
volume; seminal plasma inhibin-B was 
reported as an independent predictor of a 
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Fig. 62.1: A flowchart for treatment of azoospermia. 


I Figure 62.1 summarizes a flowchart for treating 
. Recommendations 

j A testis biopsy aimed to differentiate QA 
from NO A is indicated only in azoospermio 
« patients with normal orchidometry and normal 
! FSH. 

In OA due to epididymal obstruction 
S (CBAVD excluded), MESA and/or TESE ami 
1 sperm cryopreservation should be carried out 
together with a microsurgical seminal tract re- 
i canalization. 


azoospermia. 

In NOA, TESE (either single, multiple, or 
microsurgical) should be used rather than 
TeFNA due to their quite different chances of 
successful sperm retrieval. 

In NOA with very high , FSH, 
microsurgical TESE should be preferred. 

In NOA sperm cryopreservation should 
follow any successful TESE procedure. 
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a. Clinical applications: 

- Male hypogbnadtem (main use)r~. 

- Delayed puberbp. 

- MicropeniS. 

- Female-to-maje trans-sexuals. 

- Aplastic and renal anemia. 

b. Controversial application: . 

Sep§seencg. ' (yt*^ U 

c. Experimental use: . 

- Excessive growth.' 

- Male contraception. 

d. Obsolete application: 

Idoiopathic infertility (as an empiric therapy), 

e. Testosterone abuse: (. 

, v - High-performance athletics and bodybuilding. 

Testo&teroneReplacement Products 
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UnjectableTestosterone | 100 mg/wk IM | Improves j Requires injection; 

I ehanthate or cypionate j or 200 mg j symptoms^ j fluctuations in 

| ' J t M I every 2 wk JM i inexpensive, longer j serum testosterone 

\ I Or j j intervals between ; levels 

. C- 1 1 dosing - 


oil? yi&oUQ 


I Topical gels 


Sytfrel’, ; (50-100 ; Corrects symptoms, 
jmg | flexible dosing, ease 

® j testosterone! j of application, good 
. apjplied dan/ j tolerability 


j Potential for 
i secondary, 

I exposure 


Xtransdermal patches’* 


3 : Ease of application, 

1-2 patches (5- ; corrects symptoms, 
10 mg) every ‘ mimics diurnal 


c MXplemS® 24 h , , [rhythm,less. 

v | LJerythrocytosis 


Buccal tablets 


' Eu&a/ /ywc^ achkeM , j, 
v .sVkfcyff).,-l 


30-mg 
controlled- 
release tabs 
applied twice 


| Corrects symptoms 


; Implantable pellets 
d a/ ObcL<xa>&7) 


hS f*- f* C^A Corrects symptoms, 
ezi’M,* zvomff.y . , r, 

v long duration of 
implanted every J *. 

_ : activity 

3-6 mo ' 


Lower serum 
testosterone levels 
achieved, skin 
irritation likely 


I Gum and mouth 
irritation 

Requires surgical _ 
implantation; pellet 


extrusions, 

infection 
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Contraindications and precautions for testosterone replacement therapy^ 


Contraindications /l hxe/’ut-f) 


• Male breast cancer 


• Prostate cancer (known or suspected) • - 

• ifay pejS’eYlfa/faulty - 

Precautions C fcldp'yk ,<C T\ ' 
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Endocrine Society Guidelines 


for the monitoring of testosterone therapy 



tFor patients with osteoporosis or low trauma fracture, consistent with standard of care, 

f^T| 3 nI!? nthS ' P , erf 0 m I acc ° rd . anM Witt guidelines for prostate cancer screening, depending on the age and race of the 

patient. Obtain urological consultation under certain conditions. 8 

AEs, adverse events; BMD, bone mineral density; DRE, digital rectal examination; PSA, prostate-specific antigen. 
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Fig. (34): Methods of surgical sperm recovery for ICSI 
utilized in men with azoospermia. RETA, retc testis 
aspiration; PESA, percutaneous epidildymal sperm 
aspiration; TESA, testicular sperm aspiration; SPAS, 
spermatocele aspiration; MESA, microsurgical 
epididymal sperm aspiration; TESE, testicular sperm 
extraction (from a biopsy).', I? ' - - , 
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Fig (3! Graphic presentation of the different methods of 

microjsisted fertilization: zona drilling,' partial zona 
dissecjn (PZD), suhzonal sperm injection (SUZT), intra- 
cy|op|mic sperm injection (ICSI). 
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©PGP 

Pre-implantation genetic diagnosis W. rWi( j t 

sex* y>” j) (±j n 

- Pre-implantation genetic diagnosis (PGD or PIGD) (also known as embryo 
screening) refers to procedures that are performed on embryos (created by IVF) to 
identify genetic defect prior to implantation . PGD is considered another way to 
prenatal diagnosis . 

NB: 1- - Procedures performed on sex cells before fertilization may instead be 
referred to as methods of oocyte selection or sperm selection , although the methods 
and aims partly overlap with PGD. 


a>) 


2- Preimplantation genetic diagnosis (PGD) refers specifically to when one or 

bothrgenetic parents has a known genetic abnormality and testing is performed on an 
embryo to determine if.it also carries agenetic abnormality. In contrast, j 
preimplahtation genetic screening (PGS) refers to techniques where embryos torn 
presumed chromosomally normal genetic parents are screened for aneuploidy.. yn o- 

&-X~fyO- chycmaScfru^ 

3- Preimplantation genetic testing provides an alternative to current 
postconception diagnostic procedures (ie, amniocentesis or chorionic villus sampling), 
which are frequently followed by the difficult decision of pregnancy termination if 

^results are unfavorable. .._. 
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Indications for Preimplantation Genetic Screening 

Most'early pregnancy losses can be attributed to aneuploidy. Because only 
chromosomally normal embryos'T&e'tr-ansferred into the uterus, the risk of first and 
second trimester loss is markedly reduced. At present, no specific list of indications 
for preimplantation genetic screening (PGS) is available. 

Primary candidates for PGS can include the following: 

i < t,U'h T'^LoL 

• Women of advanced maternal age — v u 

. Couples with history of recurrent pregnancy loss 

. Couples with repeated IVF failure 

• Male partner with severe male factor infertility 






PGD utilizes IVF, where multiple eggs are matured and retrieved; the.oocytes are 
inseminated with a single speim (ICSI) and the resulting embryos are grown in 
culture until the 6-8 cell stage (day 3 of embryo development). At this point, the 
embryo is biopsied with the removal of 1-2 cells. This process does not damage the 
cells remaining within the embryo." 
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